microstructures fabricated in the microchannel. 



The micro 



silicon, glass, silicon dioxide, pi 




e of claim 1 wherein the device is fabricated from 



ceramics. 



The microfluidic device of claim 1 wherein the separated defined regions 



are porous pol^^HCT with specific binding pair member bound to the porous polymer. 



4. The microfluidic^'d^ce of claim 1 wherein the separated defined regions 
have beads with specific binding pair m^Kiber bound to the bead. 



5. The microfluidic device of claim 1 whereuENthe defined regions are with 
immobilized binding pair members are formed by introducin^^^ydrogels in the 
microchannels. 



The defined region of clbun/S wherein the binding pair members are 



selectively dispensed on spatially separate<^£prapns of hydrogel. 
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The defined region of claim 5 wherein the hydrogels in the microchannels 
are patterned bv means including photolithography. 



8. The microflbidic device of claim 1 wherein the separated defined regions 
5 have microstructures fabricated kUo the microchannel and the microstructures have 
specific binding pair member bound thereto. 



9. The micro fluidic device of claim l\wherein the binding pair members 
fi'om a group consisting of DNA, RNA, pol^p^tides, nucleic acids, and 
^10 antibody/antigens. 



10. The microfluidic device of claim 1 wherein the speciSc bindute member is 



a DNA or RNA probe. 
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11. The microfluidic device of claim 1 wherein the specific binding member is* 
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12. The microfluidic device o 



component that is operatively associated with 





, further comprising a fluid propelling 



rochannels. 



The fluid propelling component in claim 12 is a pressiirized gas, vacuum. 




electrical field, magnetic field or 



1 force. 
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14. 



microfluidic device of claim 1, comprising a detector component that 



is operaiively associated with the micros 



\ 

15. The microfluidiov |e\^ce of claim 14 wherein the detector is an optical, 



electrical or electrochemical dete 




A method of detecting a specific binding member in a test sample 



compnsmg: 



a. providing the microfluidic device of claim 1; 

b. flo\ing the test sample through the microcharmel to form a binding 



pau-; 



detecting the binaing pair. 



le method of claim iKwherein the flow of the test sample is recirculated 



in the microchannel. 



le method of claim 16 AvhWui the flow^te of the test sample is 
adjusted by a fluiaspropelling component operatively^sociated with the microchannel. 



19. The method of claim 16 wherein the migratiork speed of a charged sample 
is further modified through applying a modular electrical field irKor against the direction 



of flow. 
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The method of claiffTTfiii wherein the charged test sample is attracted or 
repelled at the spatiatt>4ieHned region by the application of electrical field in the 
direction perpendicular to theVflow dire& 
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